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(54) HEAT-DEVELOPABLE PHOTOSENSITIVE MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat-developable photosensitive material having 
photographic characteristics of high contrast and low fog to be used for photomechanical 
process, especially, a scanner and an image setter. 

SOLUTION: The heat-developable photosensitive material contains a nonphotosensitive 
silver salt and photosensitive silver halide and a binder on a support, and the image forming 
layer containing this silver halide uses a polymer latex amounting to 50 weight% of the 
binder and having a glass transition point of 40° C, and this image forming layer and/or its 
adjacent layer contains a nucleator and a compound obtained by hydrating P205 or its salt. 
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58-^, #1?^- 204640-^, #11^3- 53693"^, 1^3-131598 
•§\ ^4-129787^-, y ■ *■/ • -5r 5 • V-9- 

^7f -f- • ^r^;V • 3^-v"-y3> (J. Chem S 
oc. Chem Cbrnnin. ) 635( 1980) , i bi d 1 102( 1979) , i bi d 6 
45(1979), v> • ■ i3)V ■ Vt>f7f ^ 

-./*_^>. h7>f^va> (J. Chem Soc. Per kin. 
Trans.) 1,2191(1980), S. f(S. Patai ) ig, V • * 
^ *Y • Jr7 ■ lr-if-v ? • -t b^^A • r> K 

• x^'J^A • i3>/**7>X (The Chemstry of Crgan 
i c Sereni um and Tel 1 uni um Compounds) , \bl 1( 1986) , 
PI \bl 2(1987) \ZUWL<Oit&y8*m^Z>Z £ 
#^#^¥5-313284-^^60-SS:^:(II), (III), (IV) "C 

[0 0 7 2 ] *§l^-cfflv^tL^-fcix>i5j:{/x;v;vii 

*9 1 0- 8 - 1 o- 2 ^e;v, »t L < (i 1 0- 7 - 1 0- 3 

li«F*l«HH±ftv»**, pH£LTi±5-8, pAgtl 
T<±6 - 1 1 , #4 L < (4 7 - 1 0t*^ ia*^ IT 
l± 4 0-95 r, #iL<(i45-8 5*C"C*&o 
[0 0 7 3] *«W^ffl^J5^n^>-fI:«JL*J^Ji^n 

[0074] *5£w^te^xit, MTtmmzm^&z. t 

tfflv^Ctm-5« 4^, fL»JOpHS:7^±i^:{±p 
/g«:8. 3BLTH«* LT»«t4 ^ fc tC «t «9 ilTcJf!®^ 

[0 0 7 5] *«Kco/Nnr><t«*L*J«i. ftffl&BBW 
11=293, 9\l^\Z7FZtlZ>^fe\Z X 19 , f-*^^*>Rft 

[0 0 7 6 ] *5IKtcfflv^fL&isRjfe4tfl.cf3(^yNny> 
^t«fL»JJ±, -a«»t"Ct J:v>L> z:«ja± 

[0 0 7 7] *^^®3t14^nr>^OffifflSi: L 
r (±^r«fflffli ;v t:^ L TStfttt^ n y ><kfto. 01 
;vfil_to. s^^yjWS L < , 0. 02^;v^Jl±o. 3^^^ 
T^i WiK^ o.03*;i/BL±o.25^;HaiT^^# 
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)V s ;K K ^ ;v. 3 n^ K ^ ;K MiN >K ^^v 
[0 0 7 8] *«WoJSLffl«i6*#fl.^<i*««*ofc 

)is<%£Zti&zttfftZ L < , 10-40^ ;u%e^2*L£ c: 
tl>C^»JLv> 0 4fc, «S*JI±S««fO**«i*c 

iotU^o 20 

[0 0 7 9] ^ra«a4r*JfflLfc»a«***tft^i5V^ 
T t±)£|EHoax*j7&*iRFl8BS46-6074-?-. H47- 1238"?\ 
1^47-33621-?-, H49- 46427-?% R49- 1 15540"?-, [WJ50-14 
334"?-, |*]50-36110-?\ |5] 50- 147711 "?", 1^51-32632^-. 
|WJ51-1023721"?\ 1^51-32324"?-, 1^51-51933"?-, 1*152-8 
4727"?-. PJ55- 108654-§\ H 56- 146133"?-. [^57-82828 
-?\ 1^157-82829^-. #§H¥6- 3793-?\ *i]f|#It3, 667, 95 
86^-. [^3,679,426-?-. 1^3,751,252"?-. 1^3,751, 255 
-?-. 1^33,761,270-?-. 1^13,782,949-?-, 1^3,839,048^-. 
1^3,928,686-?". 1^5,464,738"?-, J*H#1^2321328-?-, 30 
Rffl#ff692732^-^ftCPg^$^rv^ 0 Witf, 7.x 

p-7xy^y7i-Jl/7? K**vAfc£V>7S K*3f 
; 00:11*4- Fn^y-3,5- F^y^>X7^ 
-rt: VT*J>1t}£(OT*J> ; 2,2' - fcf*( HKn^y^f 
;V) tf5f — /?- 7x-jHi K7 V> £ 7* 3JHf 

>-tf>£. Kn* v ;i/7 S >, l/^ h >i3ctt>Vt 
fclifc K^ vVOft^^fllxi^W Kn^y > fcf 40 

h >4 fc(±*fl^ )V-4-J x — ;V 

K7y>oa*^4if) ; 7x-M Kn^Aj, P 
-fc Kn^ry7x-^t: Kn 3^ Aj^is J: Tfp- 7 'J - > 
t KnmS^fOt Kn^rtAi ; 7V>k^W 
>7^ K7xy-;Vt(7)a^(pJilf, 7x/f7y 
>t2,6-v^nD-4-^>-t£>x;i/*>7^ K7x/- 
; fl .v7y-2^f^7x-ii/7"fe7- 

h , xfJl/- ff -y7y7x-jk7-tr-h^^(7) ff -y 
7;7xx;vSK^f# ; 2,2'- Kn*v-l,r-lf so 



t7f;K 6,6' -y7D^2,2' - vt: Kn^y-i, r - fcf 
^7^;v^ Jitfif;*^- Ka^y-l-t7fJV)^^> 
Kffi^StifcJ: 9&ex- 7 h-;i/; p-i-y 
h-;Vtl,3-ytl Kn^rS/^>4f>R##(fl|x.tf, 2,4 
•ye Ko^-W77x; >4 £1*2' ,4'- y Kn* 
y 7"b I s 7 x y >^^)oa^-it ; 3-> f-^-l- 7 ji — ;v 
-5- fcT7V*n>fcf<o, 5-tf7Vn> ; y7f;i/7^ 7 
^*V-7.vy? 7>hKnytKn7^A^ 
y-^i/O h vjsi^rvt: Koyt kd^'J k> 

2, 6- v * n n - 4- ^ > -tf > x ;i/ * > r * F7x7-H 
J: {/p- ^ > -tf > x ;v * > 7 ^ K7xy £*<z>;*;v* 
>rs K7x;-^ixSi ; 2-7^-;w >^>-i,3- 
v*>££* ; 2,2- v>*->i/-7-t-7'?-;i/-6- Kn^y 
y* n -7 > & ^<7) y- n v > ; 2, 6- v ^ h * >- 3, 5- v # ;i/ 
*-.x h *v-l, 4- yt Kn kf'J v>^ ^coi,4- yt Kn 
t? 'Jy> ; tfx-7^y-;v(^ijx.^, tf^(2-t: Ko^y 
-3-i~^^}^-S- ^^-)Vy ^ 9 >, 2,2- fcfJ*(4- ^ 

FD^y.3-yf;V7xx;i/)yn;ry, 4,4-^^^ f*V 
- tfX(2-t--7"^^-6->^^7aLy „ l,l,-bf^(2 
-t: KD^y-3,5-yyf^7xx;i,).3,5,5- h'J^f 
^ * ^ > i3 J: ^2 , 2 - fcf x ( 3 , 5 - V * * )V - 4 - M K n * v 7 
x-^yn;0^^) ; 7 X n ;i/ tf > 0!) x. 

(f, y^;b^ ^>Sei- 7^ n;i/ tf;l^, ^f7'J>l7X3 
;vtf;i/^^> ; & *b tf^^> v;i/i5 J: If tf r -t^;v^ t* 
(DTfrTK Kfc h > ; 3- K>i3<t tf** 

!i<7M >^">-i,3- ; y* nvy — ;v( F^7xo- 

[0 0 8 0] *«W^*7C*J«±, »*, SMfi 

^— ;v ^ -9* > K ^ n n >f K ^ v -x. y Y ^ 
n - ^ - ^ ^) X-ftt>ti2> 0 $tz, S^ScfiT- 

[0 0 8 1 ] E«*|fiJ±S-£* TfePSiJJ LTfil^tL 

^ , feP^J (± filfe«H« «: ® A $ * * ±T* ^flj ft * 

SfwO^O. 1-50% 0*^4 ti* £ £ L 

<, 0. 5-20%(^;v) ^iit4lt^$?,i:jfSLK 

[0082] mmm&zmmLfzmmimrtttftizio^ 
xi±fcmme>&m%i&ftfflm46-w77'%, mi- 10282 

-?-, 1^49-5019^-, (HJ49-5020"?-, 1^49-91215-?-, |Wj49-9 
1215-?-, 1^)50-2524-?-, 1^50-32927-?". 1^50- 67132"?-, 
[^50-67641^-, [WI50- 114217-?", 1^51-3223-?-, |s]51-279 
23"?-, 1^52-14788-?-, 1^52-99813-?-, W) 53- 1020-?-, B5 
3-76020"?-, [a] 54- 156524-?-, 1^54-156525"?-. 1^61-1836 
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(11) 
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42"?-, #H¥4-56848-?\ #£rBS49- 10727"?-, |s]54-2033 
3-?-, ^Ittft^, 080, 254-?-, 1*13,446,648-?-, H3, 782, 9 
41"?-, 1^4,123,282-?-, R|4, 510, 236~?\ 3? 138079 
5"?\ ^;V^-^|^841910-?-^^Hg3^$tLTV/^o fe 

^ K ; vW ^ K, \£yy^) >-5-* >, ^ <b tc 

^/^'A 3-7x^.JK2-t , 7 4 / , J >-5-*>, 1-7 
x-/U*7 V->K ^rtV'J >45J:O f 2 > 4-f-ryy v> 
yt>WJ: 9 S K ; ^-7*;W S K(0Ox.{^, N 

- 1 Kn^rv-i,8-t7^;W S K) ; h£t#(#);i 10 

If, 3A;vFA^t^ > h >j 7;v*ny-fe-7"- h) ; 3- 
> ^77 7^-1,2,4- h 'J7 % /-^ 2,4-v> ^T^h t° 
'j S v>, 3-^;V*7 e h-4,5-y7x^jl/.l,2,4- h U 
T ;Vi5 J: t^2, 1, 3, 4- f- T y7V- 

frlzmmZtik* iv-ft-?* > ; H(T s J * 7'J - 
Ji'Vj&ii/stf^fW * K, ({BJAlf, (NNy>fiV7^y 
>-^;V)7^;u^ S Fi5J:^^(y^f;i/7^ 7 
;V)-^7? l/>-2,3-y*;v^y>f ^ K) ; fr^KT* 

# ;w<* >f ;v- 3, 5- v 7 -f- ;v tf 7 V- ;V) , l, 8- ( 3, 6- v 
TV* 9 9 >) lf*(>f yf-)D--)AMJ7J^n7-b 
f-- h)io «t tf2- h U 7'n^^f;i/X;v^-JV)-(^>/ 
f-TV-;u)) ; i ^0 ? H3--x-f-;u-5[(3-^f-;^-2-^> 

-**-9-V'J v> v^-> ; 7 * 7 yV >\ 7 fvVJ > 
St^g-ft tU< l±£«ffi, S (±4- (l-t7fJl/)7^y 
7 6-^nn7^r>V>, 5,7-y>Ky7Hy 
7 >^<tD ? 2,3-> ? k: KD.i,4-7^7y>yt>4^ 

;7^7vV>t7^ fl/MNMfc -79 30 

^R. 4-7 f ^7^;i/E 4-- h n 7 * ;i/Sj3 J: tf-r h 
^ ^ n nfe7jc7 ? ;i/Rfc ^) t <Dm^ ; 7 * y V >, 
7^7 v £ i(f , 4-(\-~fy?-)i<) 7^7y 
6-^DD7^^v>, 5,7-v7 Ky7^y>, 
6-iso- 7fJI/7^7y>, 6-tert-7f;i^7^7y>^ 
5,7-y>f^7^7y>, ££^2,3- vfc Kn7Hy 
L< Ji***, ;7^y>UJ:(f 
*oBI##i:7^^iWt##(«x.«f, 7*;vgL 4-7 
^;i/7*;i^, 4--fn7^^J:J>T h7^ooi 
7K7*;i^&t*) ; ^> 40 

^y4 Y4*><DUt LT4«fiBi"*ny M 

3-^>Xt^ty>-2,4- >, 8- 7 f-;l/-l,3- ^> 

* -9- v > - 2 , 4- v * > <T> ^ > X * * V v > - 2 , 4- v * so 



> ; tT'j ^ v>*5<fctf>F3r- h VTvVCWKf, 2,4- v 
t: Kn^rvtfU ^ v>, 2- 1 Kn^y-4-7 ^ 7 bTy ^ 
Tf^yJK is J: Off h 77f^>^ u 

> 3, 6- v ^ A/ ^7 7 P h - 1 , 4- v 7 i - 1 
H4H2,3a,5,6a-X F9 7f^> ^ ^5^^1,4-^ 
(o-7no7x-;V)-3,6-yVi^yh-lH4H2 ) 3a, 5, 6 
a-x F77f^>^ U>)^^ ? *^ 0 
[0 0 8 3 ] *§§Wofef|SUti. vfffi, BIMKK 

;v ^ -9- > K < ;v, =1 n 4 K ^ v ^ y h ^ 

[0 0 8 4] *«^(0®fft^ffl;Jio 0 < t 6 IS 

J±JBITH5E^<4 =K V t- y r* y 9 X > ^-<D50 

•7-7f 77XJ kJ±^»ftS|E*tt'-K , J'7-?ft t ««a«: 

warn tuii^'jv- tc$ut $nrv^t 

ISI *^tt»ft Lit t o & irv^f fit t J: ^io 

8))j , [&j&yTv?x<nfcm(fcttmw, frmmm. 

£KSFVI«ft, ^^^^^^7(199 

3))j , r^7f-7^^o>fb^(^#^-^ is^T-Tfl 

ff#^T(1970))J 4iflCE«SfLr^* 0 ^ffcS^CO 
¥^J*5S(il-50000nm J: L < (±5-1000nn#IS 

[0 0 8 5] ^iW^'Jv-^f^nt LTiiii^ 

v j. 7f :^37tyi^ 

[0 0 8 6] *»WO/<>f >^-t:fflv^,-K'j7-7f 
7no^'j7-(0^7^fil (Tg) 

-30-40 < Ct i £>&o SSS^^^'^ ^^tcfflv^ 

»#c<±a^oasfc«iBi-*^^^25-7ot:<o/f9^ 



(12) 
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[0 0 8 7] *«BO#'jT-7f y^X^tfifiRfl 
Jt(MT)l±-30 , C-90 , C, J: ^ffi L< liOt-^OtgJt 

RBfr»J«r«SiraLTt <tv> 0 iSRKi#J«±prSB#Ji: 6 J:tf*i 

^ffc^C^*^-^, W55^PJtT^56ff(i970))J KE« 
[0 0 8 8] ;£H^<D* 0l J 7 r- y * Steffi v^ti* 

xv^-mtLxitTtv^mm, # 10 

T (± fill 60 *° 'J v - -c <> ftfrtf* tt L rt: sK 'J -7 - -e fe , t 

S-esooo- 1000000, SfS L < lilOOOO-lOOOOOgS/W 20 

[0 0 8 9] *»WoSfcS««*#fl.^)H«JKrit»o^ 
tLXli&.T<0£ J )%i><Dtf$>2>o >f^^'Jl/- 
x^*, >f ^ ^ V l/- F/2-xf ^A^yjVT 

^'JU- h /7s+\s> /7 2 'J Jl/S3*''j7-^)7f7 
^.X. 7,+ \sy/Zr*? *JJLS/7 9 'J ^3,f'j7-(^ 30 

/>^^'J;Vi3^'j7-07f7^^, 9 

} ) Y/15Ak\£-A>/T9 U »j7-^7f 7 

* 5 a * - « x. r * u ^»mi^>« 

£ IT, T >A4635, 46583, 4601( Jft± ^-f -fe Mb 
^XSR (ft) «t), Npol U811, 814, 821, 820, 857 

(ia±a*-tf^> (ft) ^ , jx^f«a 4 0 

Tt±, FI1SEIEXES650, 611, 675, 850(i^±^B*^ > 
*ft^ (ft) «). W>size, VRS(J^_t-T-^ F7>^; 

20, 30, 40(fiL±;*:H*>r >*tt^ (ft) m%£\ ^ 

£ LTIiLtfST/R 7310IC 3307B, 4700H 7132C 
(0>±±H*<4 >*1t¥ (ft) SS), Npol U410, 43 
0, 435, 438C 2507, (BLtH*^* > (ft) fi) £ £\ 
*g{fctT-^»flg£ LTIiC35K C576(JA±B*-lf*> 

(ft) i&KV-Vryffimt LTIJL502, LSI 

3(a±«ftjftXSt (ft) TD>n7020, D604, D607 so 
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1(&±=#*S(*)«)*£\ tU7^ >^flt^ LTt± 
>5r^/N o -;VS120, SA100(Ja± = #5flMt^ (ft) Sf) 4 

[0 0 9 0] *§£W<DW&&tiZmii£:'*J >y-<D50M 

[0 0 9 1 ] *»W©i«B*i»:iii&»i:j6;i:r^< 
>^-6050fim9^TO®ar*-tf^^>, 
T^rr-;!/, >f ;V-t^n-X, K n ^ v 7°n tf ;V-fc 

n e f - ;nr )V u - x ^ <!f (7)^*14 *° 'i7- ^r^ftP t 
[0 0 9 2 ] *«WOH«»jatB*±**^lft*«4r^* 

Xio, tK/^ ^y- ^=70/30, tKX-x ^ y -;u=90Xi 
o, tK/^T y^ny<y-A'^o/io> */yVf;v*^A 

=80/15/5, 7K/^ ^-/P/^f^Ar ^ K=9 
0/5/5o (fcCL»*lilt*«to ) 

[0093] *&m<nmmmm * > ^-sfio. 

2-30g/n?, J: ^Jf 4 L < fil~~15n?(7)®B7Wt?3 L 
[0 0 9 4] *««Otta***#fl-«i. SP^llft^ 

-ft* (2) T*s*i&ii»>f v***!/->m 

-ft* (3) -e*sa«»5eor-fe^-Mt-& 

[0 0 9 5] *^T*fflV^fL^-ft* ( 1 ) -essn 
-ft* (2) ■c^$n*«»'f 

V**t/-)H»#, ^^^-ft* (3) X^LZtiZ 

[0 0 9 6] 
Ht3] 
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-«3£(2) 




^CH 
I 



[0 0 9 7] — DfciS^TR 1 , R 2 , R 3 t±. * 

£Z. R 2 tR 3 , R^R 2 . *>£W±R 3 £ Z!i, 5>> 
^ITlttfM^Mltv^Uv^ -«A(2) 
twioV^T R 4 S^S^S-To -fe^(3)HioV-r 

[0 0 9 8] Htt*( i)-c*$n*ft*wu-^v*r»L 

[0 0 9 9] — 1)K*5V*TR', R 2 , R 3 li, >e 
tZ^ R 2 tR\ R^R 2 , **v^(iR3 t Zli, 30 

[0100] r 1 x r 2 > R 3 ^^^*i-B$. m&m 

ifciiSHMm , 7;v*;v» (7 
7 v*n7;i/*;i/&, f£tt^ f- >*^£^ 
tf) > 7^^-^;H, 7;i'*-;v&, 7»J-^i, -^t- 
nfS (N-«jftO*a*^-rnaatt^tr) , 4 ftffc 

> 7v;vg, 7^=3*v*^sK-)Ht. 7V-^t 

*~>* (xf u>t^ySfcl<(iyntfl/yt^yi 

folt^rvS, 7y^t^y|, (7;^^ytL< 
(i7 , J-^*4ry) # *jw<*>fji> 

^;v*-;vt^rvi, 7^y*. (7^*- so 
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;K 7'J-JW ifcli^xnH) 7^fi, 7v^7 * 

-f^KS, (7;V3^y4L<li7'J-^t^y) 
;i/7 S ^Jl/77 ; e^^7^i > -b 5 ii 

;WN*y'Ki, ft-t^;w^yKI, kKyyVI, 4 

3&<7)7>^~*S, t^rt^^^^I, (TA^^ 
iL<ii7U-^) x^.t-^^H'Ki, 7yiVvl/ 
>f KS> 7yJMiV7 7^>fJl/7^i, ^Fn|, > 

7y;i/ftS, (7;v^r;v^^ti7 i ;-;v) * 

(7/l'*Jl'£ £l±7 'J X;l/7^f-^ 

^;V7 7^^;H, x;^^;i/X;V7 7^>f^i^:l± 
[0 10 1] ^ti^MmSti, £*i<btt«*-CS$>£« 

[0102] — i)^ijv>r zr-*$ti^a^-K?l 

SlMOi^t*^ AffMKIi, v7/i, 7^n 
^ry^jb^jH, 7'J-ii/t^y^W-ji/S, 

^-*;V--K-;l/^ Xii/77 ; &^H, 7^^;^^.^^- 

^'-7i^n7i^^$ > 7;vtn7^i; >7 
< Kg, ^^>7^ Kg, 7y;vg, *^^S, * 
^v^yS (4fci±-€-^tt) . *;v*g 
(f ^cfi-?-^) , ^-rngts, 7;i^-;v&, 7;v*- 
-;i^S, 7yiVt^yS, 7v;i/f tS, x;i/*-;i/;t 
^y$, $ ^ti-a^m : f-^lttK^Mfe$tL^7U- 

& t?7y-^ ^>vm;7V 

> h-f >- 1— >T 7s9*s>4 \ KS> 7^iw>f ^ 

[0 10 3] nKfcv^TZT-^SJia^KSI 

t ITii, HttdJOR 1 , R 2 , R 3 ^«^S^Si" 

[0104] -^(l)C^v^RitZ, R 2 tR 3 , 
R^R 2 , ^>^vMiR 3 ^:Z{±, S^i:^LT»ti 

<&) 2> o 

[0 10 5] *K-«5S( l)-C*Srt.4ffc*»0#* L 

10 10 6) -«:^( l)i:fcv>tZT-i?K4y'J 
tLT»JL<li, ftftWCh^f/P'/'J^ t- 
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-f* )V v * f- v 'J 7x^ii/y>f)i/ v ] ) 

[0 10 7] l)lc£^TZT-X£*i£®T-iS?| 

EP*>, y7/i, 7;^Jry^;Kf-;Vl, 

ivat, tfnw^'f ^- lr ii # ~ )i< 

7;^^x^*-;i/i, 7'J-^^*-;i/i, 

7v^ 7JV3^y*jw-K-jH, >f ^ y*4*:Ji:*7 
;w^^;i^-rr£>£ 0 20 
[0 10 8] — «5t( l)tcj3^TZT*$n*S(±, S 

[0 10 9] DC^^TR 1 , R 2 , iSi^R 3 

4 ^/v*rhi(Jf:li^fi), Trt' 

3^y|, 7'J-^t^yI, ^foi^^yi, 

<yuj ki, 7y;v7^;i, *;v*>r ^ k 

[0 110] SfcKHKS* D^^tR'ii, fiP4 L 

^y|, 7y^7^S, fcmiWs*. itzl±z/Vfr& 

[0 111] R^W^KSIttatSrSi-i*, #4L<ii 
ttft*»0-3 0OfllT<&£* IP*>. v77l, -hn 

7'J-;vt^y*;w-K-^ ft*/u*-;u*, 4$ 
y*^, NK^tfftLfc^^S, 7;Kjvxju*-;1/ 
^> 7'J-;v>;;v^x;i/i N ^jw^^;bi, ^;^7r 

^yS (J/rlif^g) , 4^<±f&»<> L< ti7Ffefp 
O^-rngi^-c**), ^t:y7;£ 7yil/I, *U/ 
7^3^y*jV^j^ ^;w^^^I, 
NH^fiftL^:^^^ ^^77^>f^ 
*myi (ifcli*-^*) , SfclififDtK 
li^OAfPii^^Lv^ *i:»JL<liv7 so 
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*;W;t/S> 7y^|, 7;^^y^j;v^-^ 

[0 112] R"**7 'J »i L< Ji« 
KI3S:6-3 0^ S&t L< (iii^7x-;vS-c 

[0 113] DC^V^RMi, «fc »9#4 L< 

[0114] -KSx i)^i3v>rR 2 i5 itfi^-cssfi 
*B»*fcLT»4L<l±. l^HRS 
( l)OZT^£ft£S^K5li4^ra^>X. 7;i^;v 

lifOfi), 7;vn*yi, 7'J-^t^ryi, 

SH 1 **. 7^1, 7i^jv7<ys, 7-'jyi, 

^tnS7^I, 7'W^i, «&fcL<ii£t« 

[oils] — i)icio^r R 2 *5<tc^R 3 f±, $ ^ 

K»4 t < (±, f)^-*#**R?-C, flfey?^fi» 

+ Kn^ryi(J £ti*o*a), 

fnSt^ryS, 7^A/ft£, 7'J-W«, ^ 

TvmT*&, r<;&, 7^;v7^S, 7^'jy 
atdst^S, 7y^7Wl(#t:A°-7^ 

<(iiI»07x-;vS, i/;li^fnaS*tft!l, 
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7*M(I tzl±Z<om.), 7fl/3^yi, 7'J-^t^y 
^tnSt^ryS, T^^r;vf-^S, T l J-;i^* 
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;Wn*^ >f L > R 1 jF^RS Itt* 4 r 'J - 

iHtSl, R 2 4^liR 3 <7)^t > ^^-^^yjcm/E^ 
r% tt^l:KD^yi(i/:i»wS[), ^;^yn 

(4^(±-^OiS), 7iV3^ryS, 7'J-;^^ryS, ^ 

fnit^ryS, t;v^;v^^^, 7'J-^ft£, ^ 
fniftS, 4fcl±^-rn8Ha6«:Si-<fc^»-C**o 
$ ^> 4 l ) -e* s ii & fb^fe ott*i:ffi 



(15) 



#^¥1 1-282123 



27 

Lv^OOloli. Zi:R'U^f^5l-7l 
oa^Sdi^ffMLTv^r, R 2 2£I2R 3 0^*>^-- 

M&lr&Z tLXli, Tzy)Vm, il >W<* 4 ^i, 

f-**>baK-/u*, Xrt'*-;^^ 5 
*f$L<, SfcR 1 fcLTti* 7v;vS, #;w<^e>Oi/ 10 

W&^XW&L fzj * Tv;vr 

[0 118] 2)T-S£ft&ft£*ftKov>T 

[0 119] — 2)Hi3v^TR 4 (ifig|*^^i-o 

[0 12 0] R 4 "C^^tl^M^»(i. L< l±»? 20 
**-*-B3\ ffiKli, ttR*»0-3 O^JttT^*, 

fip*>, vt^s, -Foi, rviH, *>us^as, r 

Tv;va&. 7;i/3^y*JWf-;vS, 

[0 12 1] R 4 rt*7 V-A/agfrfti-WF, »S b< li« 
R*»0-3 0^ t«4KliilW7i-;vSt 
*»K tfliltii:, -**(l)OR«, R 2 , R 3 7) ? 

[0 12 2] R 4 fi, Stiffs l< (ivryg, t;i^ 
^y*^*-^ ^^n^^, ttz 40 

<l±v7yl, ^-rogt^ if:li7^3^y*W- 

[0 12 3] *fcHIHt< 3)T'S$ft&ft^»Uov>T 

[0 12 4] -K(3)t:^v^X, Yli**i^*L$6:£ 

K**K^*fcii«*»**u a, Bti-tn-rnaa: 

l*, 7i^^ry|, 7;V3r;V^*^ s 7i^;i/7^ 

36. 7'j-^^vi, 7'j-^fti, 7^'j;i, 
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^i^Sto X£Y, $>£VMiA<h Bii, Sv>HfS-& 
[0 12 5] -«(3)Cii5v^X, YT-S£*i£fi& 

*/i/26 (;<-7^tD7^;i/S, MJ^nn^f^S 
**-&tf) , 7*J-;vl, ^fnSS, Aoyyig^ 

7;Vn^y^;v^Jl/i, 7'J - 
;vt^y*;v,f-JVg, ^f^I, NSf-CiftL/:^ 
^i, */l/;^>f;i/£, -3-3"% ;V/-K-;vS, 7y^t 
3rv^ 7yHtS> TyiVT^S, r ^ ;v x ;v 
7'J-;VXW^^S, ^;U77^e^^ 

& (ttzti*(Dm) , KKD + yJ (*^J±*Ott) , 

;v**vg, Afoit^yi, r^^r;i/f-3f^ 7'J 
[0 12 6] £*ifc©»i3fcC«lft***LTv»-C4 

[0 12 7] —«5t( 3)tii3^TX, YT-g£*i£B& 
3fcli, ff 4 L < «4ftjRK» 1-40(0, J:?ffiL<li 

ys;i/-7 r 7^^^^^*-;^ 
7'J-;^;v^-;vi, - hoi, /N°--7;^^nr;v^ 
'V*. 7y^i, sfc-Xsfc'jJl'S. 7yiV7 

<y*, rviP^^rv*. 7y^f«, ^-rngt^ 

[0 12 8] — 3)Ki3V>TX. Yli. J: L 

7y;V7^i, ^^-^;i/>-K-;u^. ^^77*^ 

L< iivryi, 7^^ 

7'J-;^;v^-^ 7y«, 7v^f*^ 
7y;v7^S, ^^*;vsK-;v^ >Y ^ 

ttfE^W^KS IttJIfi* ?ti/:7x- ;uS^r** h 0 
[0 12 9] X^Y75 ? , StU:«f^LT^SR0R* 
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SKjWS L < . -e-O^^Sti 1-40, £ Ki* 3 - 
3 O^fiFS L^o S#t#^£ffM1-*X£J:tfY£ It 

[0 13 0] -fcS* 3)Hi5V>TA, Bti^*x^*i?43: 
H, Ti^^rvi, y;i^;V^*^ 7J^^7W 

7'J-i^^ryI, T'J-^*^, T-'jy*, 
AfoSfti, ^fnSt^ryS, ^{i^r-ngtr 

ltv^Uv\ -ttSX 3)tCi3V>-CA, B-CS$*L4 
»S L < lift«*» 1-40 co. J: »9 » 2 L < <i 
ttR*ai-3 0«it*!l, S5>f:lft»t*Lrv» 

[0 13 1] — 3)K£v>TA. Bti. £ ft 

v^o i^)l«»SES*L*8|l««att5«-7«Sll<0*3f* 

i^tPTOJK, *^a:ft*a«± i -4 o, $ 

Lfcffll(-A-B-) fc^tftUf. 0Bx.tf-(>(Ctt)2-O, 
-0(CH>)3-0, -S-(CH)2-S-, -S-(CH)3-S-, -S-ph-S 
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3-?-, |5l6 1 - 2 7 0 7 4 4f, B6 2 - 9 4 8t, H 

6 3 - 2 3 4 2 4 4f, [^1 6 3 - 2 3 4 2 4 5f , [W|6 

C 2 H 5 OOC > 



CH 3 OOC. 




30 

3 - 2 3 4 2 4 6^Ki2tt$*lfc&3&^*f^*t& 0 4fc 

2 - 2 8 5 3 4 A^ZtmZtitz&tfmfbti&o 
[0 13 3] 1)- 3)-Cg$*i 

- 1 0 0 5 3 0fi:SS^)^W^it^o 
[0 13 4] 1)- — 8S(3)"C$$*i 
£ft£^ti. + (JMfc&Kti. 4& 

li-/a fc? u > * * v *) j£ L*f± t *tr ( 7 ^ 

^. 7-/^^77^^^ # ;w<^"f A/^;V7 r 

3-*&&&*tiX^2>i><Dl*, *§£WV>ftt L^MCO 1 

7-234471-?-, #Pf§¥ 5 - 3 3 3 4 6 6-?-, *RfBS 
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5 - 4 5 7 6 1-?-. *&f#lt 4994365-?-, *Bfl# 
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ft 4 0 0 6 0 3 2**fcE«Wft^tt^tr&*i*o 
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T 

C-23 



Y 

C-24 



NC N ,COOC B H 17 ^ 
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[0 14 7] *««o-fta( l)- — 3)-e*$tt 

[0 14 8] i)— 3)-eS^tt 
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[0 14 9] -H&SX 1)— 3)-C*$fL4<b^1» io 
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6 8 6 2 2 8 -^KfB«£>f *5v^ii^#If 8 
— 2 7 9 9 6 2-?-, flplf 9- 2 2 8 8 8 1-?-, JftgRz 
9 — 2 7 3 9 3 5-?% #H¥9 - 3 5 4 1 0 7-?-, 
¥9 — 3 0 9 8 1 3-?-, Iflf 9-2 9 6 1 7 4-?-, 9# 
I¥9-2 8 2 5 6 4-?-, 4#H¥9 — 2 7 2 0 0 2 -?\ 
M¥9-2 7 2 0 0 3-?-, 1#If¥9 — 3 3 2 3 8 8"?- 

[0 15 1] *3MI§i;:fljv*fc*i*fc K7y>Bi#li, 
TfZ-fc£ (rt Ciot^^^ft^W^L 30 

[0 15 2] 
[ft 1 3 ] 

HR3WH) R 12 -N-N-4G 1 ^R 11 
A 1 A 2 

[0 1 5 3] A*. R 12 liBMSJS*, ^S^S, Sfcli 

SL> cm-a>, -0300, -a=s)-, -sq-, -so, -fo 
(R 13 )-* (R 13 <±R n ^5E«Lfc*krai:iEHrtJ: 40 
*t, r 11 tl^^t^-cUv^o ) , ifcti^v^f 

u>*s:Si-o a 1 , A\tt%\zamw=^. **w±-;£ 

iri(i0ifctilT-*»K iriTWKDBK R n iiJIBK^S, 

[0154] -jKS: (rt ^&^r, r 12 xmt>2ti2>m 
ifgl, fc(±iS«o r^^r;v^ r;^-^ 50 
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[0155] — teS; (ri) Kfc^tr, r 12 -cgfrsfi*^ 

#«»(±»8|lt L< li«^H^)ru-^36"C, «*.l*7 

^v^yj>i, ^>X>r ^ ^v'-jv^, fry- 
^ > v-f- r v- y v > at h y r v > 

[0 1 5 6] R 12 t ITff^ Lv^totiry -;i/gfc L 

[0 15 7] R 12 HJMft2*iTv*T&J:<, fCS»4« 

if, HMK^ SfcttftSfK^) , 7***26 (77 

v^n7;v**g, ffitt^f >*^^^ 
tr) , 7 tj^-jvS, 18* 

SIS, 4jRffc5*ifcB*IR^t*tr^f-niBHi 

7»J-^t^y*;i/*-^I, #;w^^;vg, 
^yIJ/:(±-?-^ ;*;i/*:=.;v:*;;w<^>f 7v 

/wtW/i^ **-9-y ^^-f v7V 
l£*9£L^tr»£^tO , ry-;v**vg, ^xngi 

t^ryl, TvJ^^ryS, (7 * n * > 4 L < t±7 U 
^ x Xj^-il/t^yl> 7^1, (T^^;v, 7'J 

f- ^^U>f KS, ^ K3i=, (7^3^ytL<tt 
7'J-iVt^y) *;wf-;P7U£, Xj^r^^l/ 
7US, ^^;i/MyKS, ft-t^^KS, 
liKyyVI, 4®cOT>^-^^, t^t^Y^7^ 

y'*, (7;v^jK) l < (4T y x>i/*— n^^ u>f 

K*, 7v^WKi, 7y^;l/77^^1/7^ 
- fas, ^;v^7 7 p h*, (y;i^;v, 7'J-;K 
^:i^rna) 7^^-*, (7;^;H/:l±7 , J-;v) 

7>;i/*S$ tzl±^t<Dm, x^7 7^e^H, 7v 

(i-c-offl, y >mr < Kt l< t±y >®^*7-;M»i§£ 

[0 15 8] -n^M^Sfi, ^ti^IMt^^Uf 
[ 0 1 5 9] R 12 ^Lt^rUv^lMi: UTfiF^ 
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£\ 7)^^)^m (»tt>^U>3£4:^tr) , 7 7)V*)l> 

7yi^^y|, 7yi* T ;v n 3r > 77 
7 , J-^t^y*W-^i, ij )\,^ jjfrtf 

(i^-rnSI) ftS^ (^coJ^^^tf) , 2 o 

7 7^>f^ ^nyv^ ->7yi, ^holf^ 

[0 16 1] (H) fcisv*-^ R 11 tt*3IMIH=-4rt: 

lirn * rny^ii:ii^»^ jure 

7 * /SJ/:l±t KvyVi^Stc 
[0162] R n -CSfrSfi&T;!/ LTffJ L 

< ii> j^fR»l-10CO«»«> L < !ilIS^7;v^iH so 
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y7^tU>fJVi, 2-*;v**^r yf h 7 y)V 

Zs**-)U&^ y7;^n*Wy>fJl/i, 3-fcKn 

^y^D^^ 3-y*>>wv*>7^ K7'oe;H, 
■7ji-;v^;v^-;p^ o- Fo^y^>y^ 

^, F^y^f JPS, 71^ ^ry>f;l/S, 
7i;^y>f^S > 7x-H^fiH, t-y^;V 
36, yy7/^f^ y7x-;Mf;H, HJ7x 

y F^y7);i/>f-;i/y7 i .x. ;V > ; V 4 o 
y7>y7x-JMf^ ^Wty'7x-^ 
>-f-;v£^^^(f«btL^,o 7JVt-^i^ltfiFil 

< iiStSISi -lO^T/i^- , m x. (f tf - )v 

h^v*;i/#-;nf-;v^#^*f f>n*o 7;w* 

/u^a^f <b*i*o r j ; -/uast itiifii t < i± 

^Sf^fiPf Lv^ 0 -y-^xwi^ ^'-7^t07x so 
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-n>&, 3, 5-y^nD7x-^ 2->*>*;V*> 

7^ K7x-;H, 2-*;w^>f;v7x-;i/l, 4, 5- 

yy7;7i-;l/l, 2- Kn^y ^ f ;V7 x^JuS, 
2,6-y7nn-4-y7;7x-;vS, 2-700-54^ 

[0 16 3] AfDfit Lt»$ L< fi, fc i 

X\ mttf^fr**) yg, ^ijyVS(fiiR), >f S 

>f > ^vry (4- - h n 4 > $*vy 
m , V7V*))l>& % FU7VU^ ^✓'/'f^y' 

(HyfiKs-^jy-tif) , *yy-**, +y 

[0 16 4] 7^3^yli; LTIi^Sci-8C0T^n 
L<, ^J^l^> h^yl, 2-fc Kn^yx 

tL* 0 7 'J - ;i^t^f fClilftfe L < liilfto 

7xy^yi»iL<, r < ;mtLxi±mm&T ^ 

S «: ^tf) ^ ? fiF S IK T < y^<7)^lj^ LTIi. 2,2,6,6 

- T" F^yf^^'j v >-4- ;v7 ^ -/ntf^r 

^sm, 2-tKn^yxf;u7^yi, 7-'jyj£, o 

->VS, i li t» 4 L < liilft W 7 x - K 7 y 
;m (4--^>4f>^^*>r 5 K7x-;i/t K7^y* 

[0 16 5] R 11 ^S^tL^^iiS^^tLTV^TfeS 
<. f(7)tMoW^: LTIi, R 12 OS^*^: Lxmm 
Lfzi><D0)S$)Xl±*2>o 

[0 16 6] — ftsS: (rt ^is^TR 11 ^O-R 11 0^5J^ 
TU<, ^C0^J^LT(i, «lx.tf#BBBa63-29751-f-3Sr 

[0 16 7] -fcjZ: (H> r'*^n^t: K^y>»*# 
yN d y>ftit:y t xWM-t2>i&M&v>mitmx>& 

y^*7*ngfss, h tv--^x&^o*u#!H£ 

4, 385, 108-^, |S|4 f 459, 347^ #^Bg59- 195233 
1*159- 20023 1^59-201045-?-, ^59-201046^-, 
|Wj59- 201047-?-, |WJ59-201048"?\ 1^59- 20 1049^ > JRpgB 
BB61- 170733-?-, [WJ61- 270744-?-, fe]62- 948#, 1^63-234 
244-?*, |W|63- 234245-?-, 1^)63- 234246-?- U IB® $ 
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- t Itii, fl*H 3 F2-285344*»lE*Silfcat***»f 
ft&o 

[0 16 8] — tt* (H> <7)R U * fcl±R» 2 ii^-co^tz^ 
sty* h&tfzlttf*)'? tlX\<*2> i><DX'i> 

7x^71, r;l/^;V7^y ^ v^^^O* 10 

[0 16 9] -jftS: (H) ^R 11 ^tiR 12 ti, IMt 

(H> T^£ftMt£-ttti, tK7yVSt:MU 
(7)^1*^11, *fr«Ufiffi|x.(f#ISBB64- 86134-?-, 
#^¥4-16938-?-, ^¥5-197091-?-, WP5- 32452-?-, W 
CP5- 32453-?-, #W^7-351132-?\ #^¥7-351269-?", 
#H¥7-351168-?\ #If7- 351287-?", #8^7-351279 

^ uistt $ ftfcfl:£* a^if «b ft * o 20 
[0170] (rt (ow itziiR n i±, -to^tc 

i/^w^^jvx;^?^^^) rt*-g*2ftTv* 
tUv^o £ft«bo£a*&Sft&t«fc LTti, «£tf«F 
^^7- 234471-?-, #^¥5- 333466-?", #PI¥6- 19032 30 
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£*»H-l-H-44 0 #M¥7-191007-*HcEf£<7X K7 
v > m<D&& IZ T - * > te* K7 v > «D*StS 

**#«t-r*fl:*»-c, «FU-«a: (a) , 
(b) , -«* (o > -ft* (d) , -«tsc (e) , - 
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ft* (f) -e*$fL*ft^»"c, A#w^«ira&«^E 

WLV>it&%9Hl~~H30 o #M I F7-191007^-HE^<7)— ft 

* (i) v&ztizit&ty-e, Mritmzttm&mztm 

^ft^D-l-D-55 0 

[0 2 11] $ b\Z 1991^3^22 BM^r^Md - 
207H) J(7Xf^ flflj) 025H^ ^ 34M KE*W>«* 
COb F7y>Pfc ?#|HjHB62- 86354-?- (6H~~7H) <?> 
ffc-MfeD^JS J: 0*0-39,, 

[0 2 12] K7 ^>*i6«*JUU MS^^ 

[0 2 13] Sfc, BEKJ: < » £*iTv>*SUL5Mftffifc 
J:ot, h^l/y>7*^7x 
- K ^y-ty/l/h 'JT-tf- f**VMiyif;V7^ 

[0 2 14] *#MH*)fc K?y>***Ui, *»*tit 

[0 2 15] K?S>>it*»0»SD*li % ft 

i^e;wc*tuxio- 6 — l^eii/^Wf 4 L< > ixio 5 -5x1 
0» ^en^J: WiL<, 2x10-5 -2X10- 1 ^^St 

[0 2 16] ifc, *«W<ijB«WHfWKflc^^*5>U. 



(43) 



#S¥l 1-282123 
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«ilJT, *B&IHS5,545,505*i::E*S<OT * > 
A#BUI±AM-l-AM-5, 1*515,545, 507KE 
f^HKn^rfAil, A*Wt:iiHA-l-HA-ll, 
|^5,545,507HIfi«cOT^ 'JO-h'J ft^tfjUti 
CN-l-CN-13, 1^5, 558, 983 HIS® cot: Kvv^Wt^ 
ft, *#fiili:iiC A-l-C A-6. 4#H 5 F8-132836(Cffi« 

[0217] ztib<oigmiti&m#)<n&i& l -%fe* mmu io 

«fc 9 tiff o :^ ? t^ 0 
[0 2 18] ^s&w^sBHfcz: 1 ; >^*«LTti4K 

(«) > *^ h >» (*) . >» (a) . eau > 

(i^coa<h h 'j >K (SO . * 'J > 

h »; >^~7K^^ h 'J ^ a, ^^r^* 1 ; 20 

^ithv^A, ^**t* 9 >) >mr if** 
^> <i> o 

[0 2 19] ^ISWOjEBMtnu >rt**3fdLT-e§*» 

[0 2 2 0] 2|s:|§WOSK^z:U >75 s 7KfOLT"CS*K 

ItiV^; 0. l~500m g/m 2 7W3 L < . 0.5- 100m 30 
[0 2 2 1 ] #«WKJ3tt&*tffe*4: Ltli^ny> 

Iff, 3>yi/^^y7->fef> 3>yi/;;n>n 

^^"ffl^tt^fe^ti^J^tf RESEARCH □ SCUCBLRE Itenl7 40 
6431 V AJS( 1978^ 12^ p. 23) . t eni 83 1 XS( 1979^8^ 

p. 437) KBttt L< tt3lfflS#ifc*KUB«S*irv» 

[0 2 2 2 ] *fe7fe^O^jtlf^^0Ok LTt±. Ffe-N; 

fe*i8i:WLTii, #^54-1 8726* ICEf^ 
I-380fb^», 3#BI¥6- 75322* KEttO I-l3^t> 1-3 so 
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5<Ojt^fti5J:tf#BB¥7-287338-g-^E|RO I- 
340ffc'&-«K #^HS55-39818^-Uf£^<7)feKl^^20. 
8fBJHB62- 284343* KE«W> I -l^<b I -37<^t£^£ J: 
^4#IB¥7-287338*CEfSO I -\frh I -34<Dit£%d% 

[0 2 2 3 ] 750-1400nni7)&g^^^^l/-- l f- 

a^tt^y7->feft*^o |S/^ny7->* 

Ri:9*»^*4e *U#I^3,761,279*. [W) 

3,719,495*. 1^3,877,943*, 3Ell#f^ 1, 466, 201*. 
|W|1,469, 117*. 1^1,422,057*, ^^^3- 10391*, W\6 
-52387*, JRfBBTS- 341432*. 1^6-194781*, f^6-3011 

4i*tcis«^ti^ j: -5 *«aofe*^c>ascwaiRLT 

[0 2 2 4 ] *«W*cfflv^tL&fe*<o*itt ir»t: 

y7-yfef(Wt LTii#^BB62- 58239*, ^3- 13863 
8*. 1^3-138642*. H4- 255840*. R|5- 72659*. H5- 
72661*. [WJ6- 222491*. 1^2-230506*. [^6-258757 
*, |Wj6-317868*, [5]6- 324425*. #^¥7-500926*. 
*B^5,541,054*H|E®$tL^fe*) , 
^^^■^^fe^(fljk LT (±^§9^3- 163440*. 1^6-301 
141*. *S4*K s 5,44i f 899*tcge«$n^fe3R), 
yT-Vfel »Dy7-VfefW>7->fe 
^(#^Bg47-6329*. 1^49-105524*. [b]51- 127719*. 
Ie]52-80829*. 1^154-61517*. H 59- 2 14846*. 1^160-67 
50*. 1^)63-159841*. #^¥6-35109*. 1^6-59381 
*. R|7- 146537*. 1^17-146537*. 3#^F55- 501 1 1*. 
%m#m 9 467, 638*. KmftftS, IZU 515*tCfS«$ ft 

tz&m)rfmfbftz>o 

[0 2 2 5] ttz s J-bandSr^i-4fe3lt LT*S«f 
Wf5, 510, 236*. R3, 871, 887*CO*JS^5fB»Ofe*. 
2Rp ffl ¥2- 96 1 3 1 * . # ffi BB59- 48753* * ? tlX $5 

[0 2 2 6] d*L^<^ii!Sfe««i*»^ffl^r<> «fc <. 

n. &&mm<nEtoT-uzum\<*hftz>o mm&mt 



(44) 



1 - 2 8 2 1 2 3 
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Ifesearch D scl os ure 176^1 7643 ( 1978^12^ fHf ) ^23 
HlVCOjffl, &&VM±#£BS49-25500 J ?\ f*]43-4933-?-. 
#HPB59- 19032"?-. JWJ59- 192242^ tCldfS $ tLT 

[0 2 2 7] ig^fe^^^n^>>fbm^J^^^SD^^ 

vm±>Jc. ya^y-^. r-fe 10 

h>. ^^-^-b^v;!/^ 2 J 2,3,3-ff>77;vtn/n 
/nV-;k 2,2,2- h 'J "7;v^noi^y-;w N 3.^ h^fv 
-l-yny\V-;K 3-> h^y-i-77/-;K l-> 

[0 2 2 8] ifc, *B4Ht : 3 v 469 a 987-9-mi««(cn 

0»tk»*a#J+^i6ini-**tt. #£0844-23389"?-. 20 
1^44-27555"?-. |W|57- 22091 tH£ fH ^ $ tLX\<*2> X 7 

JDl-**fe, *H#lt3,822, 135"^. ^4,006,025-^-H^ 

1"£>V?£. #HI10B53- 102733^-. H58- 105141^^11^ $ 

*059«»«:JL*J + »c»Jin-r**ft, #HPH5l-746 
24-*H::B8^£*i"Cv>* J: -9 tc. V7Ky7h^^^it^ 30 

* - <h & § 4 o 

[0 2 2 9] **^^fflv^iiiSfe*S:*^coyNny 

UK ^Jx.(f*H#H : 2,735,766^-. 1^3,628,960"^. 
1^14,183,756-^. |e]4, 225, 666"^-. #^BB58- 184142"?-. 
fff|60-196749-^^^aa#^IB^$^TV^ J: 9 fc* ^ 
ny> f t«t7> tHF-JgjSXIl 2 tz \X / *5 J: lf«mM<o &# 40 

*Mt4WPMH, »BBB58-113920*^W«*UH^ 

%hif^fr%2>mm, nmz&^xmuztix i> x\<*o 

tfc, *B#lK225,666-?\ #K§B358- 7629»*OW«e 
•5, it^&nmtfzteTM^htt'iktKfrWZtzZ so 
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[0 2 3 0] *«^Hi3»t*li«fe*^«fli*t LXIX 

&3tHm<o^u Y>jtmi* ^Mtz *) 10- 6 -i^e;v^ffi 
L<. 10- 4 -10 1 -=e;v^^ Mcfc? $ lk 
[0 2 3 1 ] **K^*5^*/Nnr>^t«A#JS^i±/ 

ti. *@#fF^2, 131, 038^^ <fc IfR|»2, 694, 716-^lCfE 
«(0f7^^a, *H#^2,886,437^-^J:0 ? fWJ 
»2,444,605-^-tCfS«COT-9-M >T^>. *B#fi-*2, 72 
8 f 663-^^ffi«0*»ffi, *H#fF^3,287, 135-S§*Kf£fR 
(0^7 V*- #B#ft-*3, 235, 652^^IS®<7)^ 
*fn-)K ^H#fi 1 ^623,448^-^|e®<7)^3r^A. 

-hn^^^y*-^, *H#tf§|2, 839, 405 
^rlZiZm<V&ffi&mi&, #B# K=*3, 220, 839-t KB« 
<0^n^>>Affi, ^^O f tC7|^g|#if^2,566,263#i5 
J: 0*1*1*2, 597, 915^-tcfeKo/^ v ^ A . X Zf 

Tfcm&Wf^, 108, 665-^-23 X tfH»4, 442, 202^H 
E«(7)^ny>tMM^, *B«Fl1 s »4 f 128,557 
■?-i5 J: t^H«4, 137, 079"^-. »4, 138, 365^^ «t t>*|^^4, 
459,350-?-tife*co h >J T^Vft ^Ww^BSfI^JM^I 

[0 2 3 2 ] L<fflv^*i**yij|»jha 
li|f|||;NDy>ft»t*!), #^0650-119624 
IWJ50- 120328"?-. [s]51- 121332^". ^54-58022^. R 
56-70543^-. [^56-99335-^. (W| 59- 90842"?-. [^61-12964 
2-?-. 1^162-129845-?-. #^^6-208191^". f^|7-5621^-. 
W7-278Hf\ H8- 15809-?*. *H#^5, 340, 712"?-. R 
5,369,000^-. l^5,464,737-?-^|3^$tirv^ J: 9 4ft 

[0233] *«w<o*r';i»jh*JJ±, Sffi, s 
^tt^^«i&aoflftMft#a(«x.iir, 

[0 2 3 4 ] *»W*r*Jfci-*fc*C)»ciJ*t?Ji4v^, 

L< iiixio 9 ^;i^-ixio- 3 S5>uff 
IK iiixio-s ^;b-ixio- 4 *)V<D&mx$>2> 0 

[0235] *5tmz&iiz?&mmfttt&i±&mm\: 
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<fcv>7^ »i Lv^ig^Wt LTJi, *@4#fK 784,93 
9"?\ |WJ4,152,160^-. #SS¥8- 151242^-. H8- 151241 

Wf** ^ittlW^v^^^ £ lit t &v>***«»» 

*«W^*A*Ka^)j6ftI* fc L T (i v* * ft * 4 A 

L < . 1x10-3 ^^±0. 5^;v^Tt5 ? $ f>uff S Lv^ 0 
[0 2 3 6] *»MUJi««*«i»U**vM±«JlS-±a 20 

•*«0«#tt * fi± S ** A ft > * * :/ h ft* 

[0 2 3 7] «Bt:>^3!f/Ht*»tMm 
£\ V^ft&tiiiO&CO-Tr&.&V^ A--SM, A--S-S-A 

Wats L<iix^ i ;^^J®^^*i-^ 

^9 7-^ h;tV-;k f7y77-;K f- 
h7 7-;K F'i7y>, fcf'J * tf'J fy>, b° 

7V>, e°'Jy>, -/VV, ^y , J>^:l^t7 I jy 

r^*M«i(f, i1fJa±o^*jfi§iT\ ff3L<(±i-4 40 

1@^fgII^£*1-&&<9), 7^3^y(fl£|f, 1® 

J3l±Olft*KT-, »4 L < Ht 1 - 4 «0**K^«r*i- 

^^ft*«*36»3&^aK$n& 6^«r#LTt iv^ 0 
^ ^ * 7 h IMf if t^ft ^ ^ L r ii , 2-7;v* 
7f^>X>f ^7-;v> 2-^;^7K>Xt^rt7 

-JK 2->;i/*7^>7f77-JV, 2-7 ^-/h-S 
->-?-jw«>X>f ^ ^V-fl/, 6-xh^y-2-^;^7f 
^>7f77-;K 2 I 2 , -yfta.^>7f77- 
/K 3-7 ^#7 h- 1,2,4- b 'J 77-^K 4,5-y7x- so 
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;i/-2--f s /7-^f*-^ 2-7^7 w s ^7- 

;K l-xf;W2->;^7h^>X^^7-;K 2-7 
;v*7h^r/'J>, 8^;v^7h7'J>, 2->^*7h 

-4(3H>-^^V*'; 7 7- h U 7;^n^f;V-4-^r7 'J 
>^*-;K 2,3,5,6--r h 7? n n-4- fcf'J y>ft- 
;K 4- T < 7-6- Kn^~>-2-7 7 h tf «; ^ v >^e 
/bKU-K 2-r ^ 7-5-7 i^7F- 1,3,4- f-TvT 
7-;K 3-T S 7-5-7 ;l/*7 h-l,2,4- h 'J7 7-^ 
4- t K^av-2-^J^ 7Hf'J^y>, 2->;V*7h 
t^j ^ v>. 4,6-y7^7-2-^;^7ht: , J^y>, 2 
;i/#7 h-4-7 ^;vtf' J ^y>t: Kd^d'J F\ 3-7 
)V ii 7h- 5- 71-^1,2,4- h »J 7 7-iK l-7x-jV 
-5-7;v#7 hf h 77-;K 3-(5->^*7Ff h 77* 
-;V).^>-fe* >x;i/-7* >Wti- h7")A N H^f ;WN- 
{3-(5-7;i/**7hx h77'JiV)7x-^}7l/7, 2-7 
;^y^4-7x-;vt^7-^^ ¥&mf 

[0 2 3 8] :tL^^;^7hft^«PliLt 
ttfLfcM + fcfti-tA'Sfc "9 0. oooi-LO^vofEHdnfr 
SL<, Ht:ffU<li, Si<7)i^e;i^7^ 0.001-0. 

[0 2 3 9] *8Wi:^it4i«Mli:ii, ^SiSJ^ 

2, 960, 404^- Uffiffc $ titz9M<n ? V -tr U ZfzS ir 

*S#W*2, 588,765^3.1:0*1*1*3, 121,060^" 

^E«oJ3gffl5K* fc t^^f ;k UlUf fi=*955, 061-^ 
[0 2 4 0] *»SU*5V^TJi. ■tk«AJi±u«m 
fi> HfraiOid^, ^^x^^s^25 , cj^±7o , cj^t 

»*«K»o^<^ > ^-cosofiJI%a±, ffiKli 
70Si%£JLJLfc LTHtf^(7)^ 0, ;^~^-r v ^^^rfflv^ 

fcfcl«Ktt*£i:tf*ff4 Lv\> :oJ:9^ftll^ 
x-^uv^ r^»;;v/^^P>^ fflftif-;i/ 

m^htl, MrfeftiZliT? U ;V#JSi^O\CNXKT R337 
0, 4280> Npol U857, >fil/ (7^) 7^'Jl/-h 

i; u- (7^) T 

^'J^jK'Jt-, fflfbfcr^;V»ltONpol C576, 

[0 2 4 1 ] *»Wi:fflv^*i4«llfflo^>y 
-fi(i0.2-5.0g/m 2 . <t ^fl 1 ^ t < ii0.5-4.0g/ 

[0 2 4 2 ] *5BWOSEffi«R»t LTJ±, v^ft*# 
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[0 2 4 3] ^l&^tc^tt^llft®^^ fcr±H«^JK 
■ *H#H : »3,253 f 92l-§-, |W|^2,274,7 

82^- , |q SR2, 527, 583"?" & <t H *2, 956, 879^ K IS® $ 

t^it^-CHe * fc, 0!l^_i^gl#ft ; ^3,282,699 

LT(iB*»£f C9«ft*3&*0. 1-3 
WiK, 0.2-i.5W:ffiL^ o 
[0 2 4 4] 1: LTO«*e»^tt 

Sfefl-is J: tfSf fl.fiv^4 S 4 of 4 <fc ntf*. £ if* ^ 

ry>f>M, t^vy-^ *Hv7->$ 
*h ^yjvftfk ' h y ^>kt 
-yvjfeth > K-7^y-;v£Msk 7^nyr->* 
ttt^ti- fcr*«*»ft>*i&o * 
§k9nzm^btiz>t$i L^mnt LXl±T > h -7^7 > 

Jfe»(«itf4*H¥5-34I441-e-|E«Oft^»l-9, #^ 
¥5- 165147^-SBttOft^W3-6-18i3 i 0*3-23-384 
£*) , T V* -f" >^»(# Ba¥5-341441-?-fB*0^!»17 
-47 4 t*) , > K T - 'J > 09 X. tf #§j^5- 289227 
^rUm.<Oit&%0\ 1 - 19, ^^¥5- 341441-§-!fitt*Mfc£1S 
47, 4$BS¥5- 165147-?-ieeO<b^ft2- 10-114 £ <fc 

r vmm «RfBS¥5- 341441 ■MEHt^fc'S* 10 - 16> 

[0 2 4 5] *««^fc«t*J*a****i-»J±. £8M* 
[0 2 4 6] *«M8H43V>f/<y ^Jfli. BfSottHT 

<5o«*iRjR^fto. 3^±2. oj^Tt?** ztam* l^o 

^fMO®H^750-1400nmT'^>^>^^tCli, 750-360nm 

Kfcv>TOjfc^«sa*o. oo5^±o. 5*it*s: t *«» 
* t < , £ IZfft L < t±o. ooua±o. 3*«0**»K 
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Sei^f*iRJR^0. 3&±2. 0JBLT-C* , £ <b icH« 
®fic»O360-750niriO*^«Jt^0. 005^_L0. 3*«K4 
*J:-5 4^U-v3>l»ihJi"C*^^^75 t &4Lv^o 11 

#K*IR«±4v***, Witf'Ol/ ^-^^733,706-^(1 

T £ & >5ffi, &m BB54- 1 7833-?- U K*W> *flg W K J: * 

[0 2 4 7] $HfltvM/-y 3 >Wj±mfti:tiimir2> 

z<n£T%$kmmm<ommx Em^^m 

LTJi#BBB359- 56458^. #^¥2- 216140 
^17-13295-^, [WJ7- 11432^*, T^S^fffS, 380, 635# 
«F«¥2- 68539-§-fi**13HaETflilfi 1 § ^ & R» 
20 14HSTti9^f@> R3-24539^#Hl4M£Tffl3^^>R| 

t LT(i#ggBB52- 139136-?% 1^53- 132334-?% f^56-501 
480"?-, IWJ57- 16060-?-, I*] 57- 68831-?% H57- 101835"?", 
[WJ59- 182436"?-, #^¥7-36145"?% 199409^", 
BB48- 33692-?*, IB] 50- 16648"?% #^¥2-41734"?-, *S 
#1^4,088,497-?-, [Wj4,283,487-?% ^4,548,896"?-, |W| 
5, 187, 049-?"# ? S> *o 
[0 2 4 8] 3f:%^tCi5V^r/^y ^SO«fig4/^^ >V 

>, sKU(T^ 'J ^*), tf*)(**)l>* 9 9V sK 
40 (e-;i/7f7-;v)), ^ 0, ;(^^f-;u)S, 

[0 2 4 9] *«WUi5»t4M-ffiffi**ffl.li, *«te5fc 
AOfe*^a«JBft« (fB3ttta*J«) 



(47) 
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Ltl±ff*o(>otftffln, «£lf#B#ttJ£l,939 f 
213-^-. I*]2, 701,245-?-, |e]2, 322, 037"?-, 1^3,262,782 
-5§\ 1^3,539,344^ 1^3, 767, 448^0#^ffl#Uffi* 
Otfi7^*], p] 1,260,772-?-, PJ2, 192,241t!\ |b]3, 
257,206-?-, [^3,370,951-^-, 3, 523, 022-?-, 1^3,769,0 
20^co#Wffl#tc|e«<7)fe«Sv^ HBft^|*#tft 

ti7 7 h#Ji c: t^-cS 4*ftft^»o«k 

?yu-K ^'J>f;M^^Ul/-h, sjfijr^yn 10 
- h y>K 

ft, *"y 1/ vfcT-;w^>-t: 

K #y t- h 77^tnxf u>3Sr^ -fc;vn-x^# 

mx-mmLfz&im, rai: asi±«: 

LTi±0. l//m^30//nl7)&^CO'j)CO^fl9v^CO^fl : ^ L 

■CJi^y^¥itK**i200lWaTi(»Ja±* f »4 L<. $ . 
f>i:ffil< ti700S?JaT50S?tt±-c*&o 

[0 2 5 1 ] *f§WCjoV>-C, 7 7 hSJi±®7t##^S 

?L#jB«»JB^7y bmmmtm&&.£% 

0,000^T^»S L < , 4*U500fJ?£l±2,000&B.T* T 
»S Lv^ 0 

[0 2 5 2 ] **Wtwfflt^|*a«¥Kffla»J<i, £J$ 
<btfKfe»l*k tt«J»*J4Jj:ifil6(Olitt#J4iroBfaic so 
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*1£ X Tf; n n y > f bft £ ^ * , ^2^ S 14 FM + v * 

#A,-CJ:<, Sfc, *S#K=»4 f 708,928-?-H|Ett$*L 
rv^i 9 lz&—mft^£:X<Df&fr*&A,X^X 4 J: 

t±, -fetC, *H^m : ^4 J 460,681-^Hfa«$tirv^ 

[0 2 5 3 ] *H*flt«4 f 460, 68l"?-fc 4 374, 9 

2l#H^$n^) J: 9 &^®SfiLttSQ^S( backside resi 
stive heating l ayer) SrJ&ftte&afft^KMfft^Uffiffl 

[0 2 5 4 ] *«WwB««flc». flUMK 

(4, *H#I^4, 281,060^-, #^¥6- 208193-?- % tlZ IS 
H3*iTv**sKy ^VyT*-h«, *H4#K : 4,79l,04 

89048-^^^tcfSft^nTv^ kf^.;i/X;v^>^t^W 

[0 2 5 5] «MBfcl±fc*tt, W*aA4iT«rB»f: 

14, 7-*>m, ij + *>7k. y?m&% 

62- 170950"?-, ^HJRpffS, 380, 644-?-^ h'tCfSKO 7 7| 
^iS5^^-#DifgttS>J. ^P^BS60- 244945^, #^0B63-18 
8135-?-* t*iz%m<o y 7 3R*#ffi«tt#J, *B#f^3, 88 
5 f 965-§-4irtCfe«^*"U ">D^*>**ffi|Stt*K # 
P3¥6-301140^-& t*tCfe«O^U 7^1/>*^>f K 

^ r - * > ffittSJ 4 tf *l * o 

[0 2 5 6] *f&MHfe*t&tta«ffl¥*?L#J«i. HR 

mzi±m+<D&&fc±*zwBi2itz>zttfx£&o mm 

T)Vy 4 (xf i/>f l/7^i/-M 7 ^ ;v 

A, *' , Jifl/>t7^U- h7^VA, flFBt^D- 
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